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This thesis is a study of the effects of recent 
tributary ground water appropriations upon the older 
surface water appropriation in Irrigation Division 1, 
Water District 6, of the State of Colorado. While senior 
surface water appropriations are being administered, 
junior tributary underground water appropriations are not 
Any departure from the strict application of the 
doctrine of priority of appropriations as between surface 
water and tributary ground water appropriations is in 
direct conflict with the constitutional provisions of 
Colorado, and enriches the junior appropriators of tribu- 
tary ground water at the expense of senior appropriators 
of surface rights . 

The study includes a brief history of laws regula- 
ting water rights, and elements of ground water hydrology 
data collected through a post card survey and personal 
interviews; current factors in accelerated growth; and 
general conclusions as to the results of the study. 
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A study was made of the 1100 wells in the District 
registered with the State, and of the capacity of these 
wells. These figures were compared with information 
collected from the post card survey and personal inter- 
views, to show probable usage of ground water. 

Charts, graphs, and tables, are used to illustrate 
the author's contention that approximately one-half of the 
1100 registered wells are taking water belonging to the 
natural streams in the District. In addition to the 
registered wells there exists a large but undetermined 
number of unregistered wells that are also taking water 
tributary to natural streams. 

This abstract is approved as to form and content. 
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CHAPTER I 



INTRODUCTION 

Water is one of man's most vital resources. 
Particularly in the arid west, and more recently in New 
York City and in the New England States, the problem of an 
adequate water supply is acute. Because of the highly 
developed municipal water supply works, the average 
citizen takes for granted a seemingly never-ending source 
of water. Only when he must ration his water, or watch 
his crop fail due to a lack of water, does he become aware 
that his water resource is not inexhaustible. 

The average daily consumption of water in the 
United States is 125 gallons per day for every man, woman, 
and child. 1 In the arid western states the consumption is 
higher due to increased usage for irrigation of lawns and 
crops, and due to losses by evaporation. For example, in 

^Walter A. Weers, Lecture to Class in Sanitary 
Engineering I, University of Colorado, Spring Semester, 
ld65. 
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the city of Boulder, Colorado, the average daily consump- 

2 

tion is 148 gallons per day per capita. 

Because the consumption rate is larger, and the 
water resources are smaller in arid regions, than in the 
United States as a whole, there exists a strong need for a 
fair administration of water rights. In Irrigation 
Division 1, Water District 6, of the State of Colorado, 
one problem of water appropriation deals with the proper 
allocation of water between surface appropriators and 
underground appropriators. The purpose of this thesis is 
to : 

1. Discuss the administration, or lack of administra- 
tion, of the surface water appropriations and 
tributary underground water appropriations. 

2. Indicate the effects of this administration on 
the water appropriations. 

3. Compile the records which indicate the extent of 
the unadministered appropriations and check these 
records against actual conditions. 

2 

This figure is based on city of Boulder, Water 
Diversion Records 1948 - 1966 , and was calculated from the 
average water consumption in 1964, a very dry year, and 
1965, a very wet year. 
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The water appropriation laws of the state of 
Colorado are based on a doctrine of "first- in- time , first- 
in-right." This means that a person who first puts water 
to a beneficial use, and makes a legal claim to such use, 
has the right to the amount of water claimed over all 
other claims for water from the same source at a later 
time . 

Most of the usable surface water appropriations have 
priorities dating from 1859 - 1875, whereas many of the 
underground appropriations were established more recently. 
In fact, not until 1957 did there exist a law for the 
registration of wells in the state. 

The major user of domestic water in Water District 6 
is the city of Boulder, which derives all of its water 
supply from surface appropriations. Many individuals who 
live in dwellings which are not supplied by the Boulder 
water system derive their water supply from underground 
appropriations. This water is either from individual 
wells, or from private systems of wells and distribution 
lines. The development of an increasing number of wells 
in more recent years makes the problem of water appro- 
priations more acute. 

In addition, by granting housing loans and issuing 
building permits, various governmental agencies, both 
federal and local, are giving tacit approval for the 
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development of these wells without full knowledge of the 
consequences. The prospective home builder, with the 
knowledge that the governmental agencies have given their 
approval, builds his house and drills a well for water 
supply. The legal weakness of his claim to water is 
usually unknown to him. 

An illustrative example of the problem is shown in 
Figure 1. This figure shows a series of hypothetical 
ditches taking water from Boulder Creek, the approximate 
amounts of water that the ditches can call upon, the 
priority numbers, and the probable return flow to the 
stream if no wells existed. 

Assume that there exists 35 cfs in the stream at 
# 4 headgate and that 10 cfs are diverted, leaving 25 cfs 
in the creek. At priority # 2 ditch 5 cfs are diverted 
and 2.5 cfs are returned to the stream, plus 5 cfs 
returned from priority # 4 ditch. This allows 27.5 cfs to 
flow to priority # 1 ditch where 25 cfs were diverted, and 
2.5 cfs are returned above the # 3 headgate, leaving 5 cfs 
in the stream at that point. To satisfy its claim, 
priority # 3 ditch diverts the remaining 5 cfs. Thus, 
with no wells existing, all claims have been satisfied. 

Now suppose certain wells are pumping water that is 
tributary to the streams. The water pumped by these wells 
comes from the following three sources. Well # 1 takes 
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part of its water directly from the stream. Well f 2 is 
adjacent to an irrigation ditch and is intercepting water 
leaving the ditch that would otherwise return to the 
stream. Well i 3 is pumping water from the wide deposits 
of alluvium which constitute the stream bed. The water 
normally flows in the alluvial channel in a manner similar 
to the surface flow, and is a hidden or underground 
portion of the surface stream. These three wells are 
representative of the types of wells found in the plains 
area of the District. 

If any water is taken from the stream and not 
returned above C the number 1 priority will not be met, 

I 

and the number 4 priority will have to reduce its diver- 
sion. If only 5 cfs are taken and not returned above D, 
priority 3 will be without water and priority 4 would be 
prohibited from diverting any water. This example shows 
how wells developed as late as 1966 can affect 1860 water 
rights . 

The only water rights currently being administered 
are the older surface rights that determine the amount of 
water diverted by ditches. The appropriations are regu- 
lated and administered by a Water Commissioner who is 
under the supervision of the Division Engineer, who in 
turn is under the supervision of the State Engineer. In a 
broad sense the streams, including the alluvial beds and 
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water tributary to the beds, are not being administered. 
The amount of water in the streams depends on the amount 
of precipitation that falls on the watershed, and man-made 
conditions. Dams have been built that change the natural 
stream flow and are used in the administration of ditch 
appropriations. Wells have been drilled, as in the 
preceding example, that alter the natural stream flow and 
are not administered. Considering the effects of these 
wells, the streams are not being administered -- only the 
ditch rights. 

The water beneath the ground is a valuable resource, 
just as are mineral deposits and oil reservoirs, and 
should be utilized. The oil and mineral deposits are 
exhaustible resources, whereas ground water is a replen- 
ishible resource. The present water appropriations laws, 
if administered, could allow a large portion of this 
potential resource to go unused. 

The limits of Irrigation Division 1, Water Dis- 
trict 6, of the State of Colorado are established by a 
word description of the boundaries in Colorado Revised 
Statutes , 1963 , and by a map prepared by the State Engi- 
neer in 1961, which shows the boundaries of all Irrigation 
Division and Water Districts. The limits of the district 
are shown on Plate 1 and are defined in Colorado Revised 
Statutes , 1963, 148-13-7, as: 
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District No. 6 shall consist of all lands irri- 
gated from ditches taking water from the Boulder and 
its tributaries, and Coal Creek. 

This word description does not describe the area as 
represented by the map prepared by the State Engineer in 
1961. For example. Community Ditch, which flows from 
Marshall Lake, leaves the eastern boundary of the district 
and flows into Weld County. Idaho Creek Ditch flows from 
Boulder Creek and leaves the district at the northeastern 
boundary and continues out of the district into Weld 
County. The State Engineer's map is of the entire state, 
and the exact boundaries are difficult to determine, due 
to the size and scale of the map, and due to the large 
width of the boundary lines. 

Since no map of the exact area existed, seventeen 
topographic maps of 1:24,000 scale, 1 inch=2000 feet, from 
the United States Geological Survey, were used to establish 
the limits of the District. 

From the use of this map it was determined which 
section, and parts of sections were to be used in the 
study. Knowing the limits of the district, it then became 
a matter of selecting from Colorado Water Conservation 
Board Basic - Data Release No. 17 , 1964 only those wells 
within the boundaries of the district. This publication 
lists all wells registered in the state through 30 June 
1964. There were eleven hundred wells registered in 
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District 6, and these appear in the appendix. 

The number of wells registered with the State, and 
the capacity of these wells, was expanded upon from 
information obtained in a post card survey and from 
personal interviews. The returns from the post card 
survey appeared to be a very good representation of the 
registered wells, although only 26.5 per cent were 
returned. The area chosen for the personal interviews is 
not representative of the entire District, but was chosen 
because it is in an area that is representative of the 
present and of the expected future unregistered well 
development in the District. 

Chapters explaining some of the aspects of the laws 
governing ground water appropriations, as well as some of 
the elements of ground water hydrology, are included so 
that the layman may better understand the problems, and so 
that persons with more knowledge of these subjects may 
obtain a brief review. 

With the general attractiveness of the Boulder area, 
new industries and research facilities have caused a 
population growth of about 2000 people per year since 1952. 
Because of this growth, many housing developments have 
been constructed around the city. The largest development 
is to the east on the flood plains of Boulder Creek and 
South Boulder Creek. 
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In addition to the housing developments, both com- 
mercial enterprises and farms have a need for domestic 
water, and in most instances, for irrigation water as well. 
Irrigation water is used for lawns, and to supplement the 
direct flow or ditch rights of the farms. The bulk of 
this water is provided by wells. These wells derive their 
ground water supply by means of a well and a pump. Most, 
if not all, of this water is taken without the exercise of 
an adjudicated and administered priority. While the 
amount of water taken by this method is difficult to 
estimate. State well-registration records, a post card 
survey, and personal visits to selected areas indicate 
that as much as 50 cfs of water is being taken by wells in 
the district. With the anticipated well development of 
the plains area that figure could rise to as much as 
110 cfs. Through graphs, charts, and figures it will be 
shown that much of the ground water pumped from wells is 
tributary to the streams in the area. 



CHAPTER II 



A BRIEF SUMMARY OF THE PERTINENT LAWS GOVERNING 
GROUND WATER APPROPRIATIONS 

The sources of Colorado ground water laws are con- 
tained in Colorado Constitutional Provisions, Colorado 
Statutory Provisions, and Appropriations Doctrines as set 
forth by the courts of the state. 

The Colorado Constitution, Article XVI, Section 5 
states that the waters of streams are public property: 

The water of every natural stream, not heretofore 
appropriated, within the state of Colorado, is hereby 
declared to be the property of the public, and the 
same is dedicated to the use of the people of the 
State, subject to appropriation as hereafter provided 

Section 6 of the same constitutional article states that 

the right to divert unappropriated water for beneficial 

uses shall never be denied, and establishes an order of 

priority as domestic, agricultural, and manufacturing. 

The Colorado Statutory Provisions dealing with 
ground water were revised and made effective May 17, 1965 
under the "Colorado Ground Water Management Act." This 
act provided for the formation of Ground Water Management 
Districts and established "designated ground water" as 
separate from ground water adjacent to continuously 



